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(K) Remote controller. 

(57) A remote controller that has preset therein 
control signals of various formats/code systems 
in correspondence with different kinds of elec- 
tronic equipment and of different manufactur- 
ers detects the control signal from another 
remote controller typically used with the elec- 
tronic equipment, compares it with the preset 
data, selects a predetermined signal from the 
preset data and stores it in a memory for use in 
controlling the electronic equipment. Identifier 
codes may also be stored in the memory to save 
memory capacity. With only one input oper- 
ation, all control signals in the same category, 
such as channel codes for a television, may be 
learned and stored in the memory in corres- 
pondence with the respective keys. Provision is 
made to determine whether the input control 
signal is in the form of a toggle code, thereby 
executing the learn function for control signals 
that include the toggle code. 
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The present invention relates generally to a re- 
mote controller for remotely operating electronic 
equipment and, more specifically, to a remot con- 
troller that can learn commands for operating such 
quipment. 

Remote controllers that use infrared and electro- 
magnetic waves to transmit modulated control data to 
remotely control electronic equipment such as, for ex- 
ample, television sets, stereo sets, and Video Tape 
Recorders (VTRs) are well known. For example, 
shown in Fig. 1 is an infrared remote controller that 
has a light transmitter 1 consisting of an infrared ray 
transmitting element and an infrared transmission fil- 
ter at its front end, and a number of operating keys or 
buttons 2 on its upper surface. Each of the operating 
keys 2 can cause an electronic appliance or equip- 
ment to perform some operation. For example, in a 
television receiver a button PW could turn the electric 
supply on and off,- and keys numbered "1" to "12" 
could represent television channels. 

Reference character 2M shown in Fig. 1 designa- 
t s a mode key for selecting a set-up operation of the 
control signal which has been preset in a manner to 
be described below. By switching the mode key 2M 
from the operational mode, in which the control signal 
is output in correspondence with the operation of one 
of the buttons 2, to the select setup mode the desired 
control signal is selected from the control signals as 
preset data for performing the select set-up operation 
corresponding to the operating key 2. 

A command signal is typically obtained by modu- 
lating a fixed frequency carrier and is then transmit- 
ted as an infrared ray. Many different command for- 
mats are available depending on the carrier frequen- 
cy, the pulse bit periods, and frame structures. Thus, 
the coding systems are different depending on the 
format adopted. There are many cases where these 
formats vary with the maker, model, or year in which 
the electronic equipment was manufactured. Be- 
cause the remote controller has to be exclusively pre- 
pared in accordance with each various electronic ap- 
pliance, the user has to set up the remote controller 
so that it can be used with the particular desired elec- 
tronic appliance. 

In response to this situation, remote controllers 
have been developed that store in advance, or are 
preset, and can output groups of control signals hav- 
ing different signal structures, such as formats and 
code systems, for various manufacturers and differ- 
ent models of electronic equipment These control- 
lers are referred to hereinafter as preset remote con- 
trollers. 

Also well-known are so-called "learn" type re- 
mote controllers, in which control signals are not pre- 
set and the control signals ar stor d by the us r us- 
ing another remote controller intended specifically for 
the electronic equipment being controlled. In the case 
of the learn type remot controllers, howev r, the 
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user has to cause the remote controllers to learn the 
control signals one-by-one corresponding to each op- 
erating key and, hence, the set-up operation prior to 
use is lengthy and complicated disadvantageous^. In 

5 general, preset type remote controllers or other re- 
mote controllers to which the learn function has been 
added are widely used. 

With the preset remote controllers, as shown in 
the table of Fig. 2, the control signal groups for the 

10 electronic equipment corresponding to each of the va- 
rious manufacturers, for example, "A" corporation 
through "I" corporation, are preset in, for example, a 
read only memory or ROM. When a manufacturer 
such as "B" corporation has two kinds of control sig- 

15 nal groups having different formats and/or code sys- 
tems, for example, code CB1 and code CB2, these 
are then preset separately. 

Each control signal group is then allotted to a 
numbered key and the user can call up the desired 

20 control signal group by the select set-up operation. 
For example, if key number "1" and the PW key are 
pressed together, the control signal group with the 
format and code system adopted by "A" corporation 
will be selected, and when the several other operation 

25 keys 2 of the remote controller are pressed the control 
signals for "A" corporation's equipment will be pro- 
duced. 

With the preset remote controller described 
above, each type of control signal group is preset into 

30 the unit This means that when setting up equipment 
modes using a select set-up operation that employs 
the numbered keys, the number of control signal 
groups that can be preset is limited to the number of 
operating keys 2, that is, the quantity of numbered 

35 keys present. Also, if there are a very large number 
of different kinds of control signal groups and if just 
twelve presets are assigned to certain control signal 
groups, then there will still be groups that cannot be 
preset, and the remote controller will therefore not be 

40 able to operate the electronic equipment correspond- 
ing to these leftover groups. 

On the other hand, when presetting using num- 
bered keys for a large number of types of control sig- 
nal groups, it is possible to store the control signal 

45 groups by using two or more numbered keys corre- 
sponding to each control signal group, as shown in 
Fig. 3. 

In this case, if the user holds down the PW key 
and then presses key "1" and key "2", the control sig- 

50 nal group CA2 having the code system and format for 
"A" corporation will be selected. By doing this it will 
be possible to store almost any number of types of 
control signal formats and codes, although this will of 
course depend upon th amount of memory space 

55 available in the ROM. 

Nevertheless, this does present a problem in that 
the select setting op ration b comes very complicat- 
ed. Also, the user may know the nam of the manu- 

2 
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facturer of the electronic equipment being used but it 
is unlikely that the user will hav an understanding 
that goes as far as knowing the control signal format 
or the control system. Thus, the user will not know 
which of the three codes CB1 to CB3 should be se- 
lected, and so will have to repeat the complicated se- 
lect setting procedure until the correct control signal 
for operating that product has been output. Therefore, 
if a variety of kinds of control signal groups are preset, 
the operating property of the remote controller will be 
deteriorated. 

Furthermore, there is a case where the user 
might not know the name of the manufacturer of the 
electronic equipment being used by him or her. In this 
case, it is almost impossible to perform the select set- 
up operation and it is impossible to use the preset re- 
mote controller. 

There are also other remote controllers that are 
popular, particularly in European countries, in which 
the control signals are in the form of "toggle" codes. 
In such toggle codes a toggle bit is provided in a por- 
tion of the control signal and the toggle bit is outputted 
in a reversed manner for every alternate operation. 
For example, the toggle bit outputted by the first op- 
eration is "0", the toggle bit outputted by the next op- 
eration is "1", and the toggle bit outputted by the next 
subsequent operation is "0" again, and so on. Thus, 
the toggle bit of the control signal is changed back 
and forth between the odd and even numbers of op- 
eration times. 

There are some advantages in this system. For 
example, the user may press key "1" twice, but the 
electric equipment does not discriminate between se- 
lection of channel "11" from the selection of channel 
"1" twice. The electric equipment measures an inter- 
val between the first key operation and the second 
key operation and the interval is compared with a pre- 
determined time. If the interval time is less than the 
predetermined time, the central processing unit dis- 
criminates selection of channel "11". On the other 
hand, if interval time is greater than the predeter- 
mined time, the electric equipment discriminates se- 
lection of channel "1" and the judgement is quickly 
reached by using the toggle codes. 

If the user pressed the key "1" continuously, and 
if an obstacle crossed between the electric equip- 
ment and the remote controller, then the remote con- 
trol signal is interrupted. Nevertheless, the electric 
equipment does not discriminate between the opera- 
tion of the same key twice or the interruption of the 
remote signal. Because the control signal includes in- 
formation relating to the number of operation times, 
th n the equipment is able to discriminate betw en 
th operation of the same key twice or the int rruption 
of the remote signal. 

Such system suffers from a probl m in that it is 
impossible to ffect th so-called "I am" mode with 
the control signal in the form of the toggle codes. 



Namely, in the case where th control signal in the 
form of a certain toggle code is learned, what is 
learned and stored is only the cod inputted through 
the learning operation when the toggle bit is either "0" 
5 or"1". For example, assuming that the toggle bit of the 
control signal during the learn input is "1", when the 
learned control signal is outputted, the toggle bit is al- 
ways kept at "1". Accordingly, it is impossible to re- 
ceive a correct control signal in the electronic equip- 
to ment of the kind that responds to the toggle code sys- 
tem. 

According to an aspect of the present invention, 
there is provided a remote controller having a plurality 
of buttons or keys for operational input to transmit 

15 predetermined control signals to electronic equip- 
ment in response to operation of the buttons to there- 
by execute respective operations of the electronic 
equipment, having a detector for detecting a control 
signal output from another remote controller, a first 

20 memory, such as a random access memory, for stor- 
ing preset data, which are various control signals hav- 
ing a plurality of signal structures associated with va- 
rious kinds and makes of electronic equipment, a sec- 
ond memory, such as a read only memory, for storing 

25 the control signals associated with the plurality of op- 
erating buttons, an analyzer for analyzing the control 
signal input from the detector and for judging a signal 
structure and a control content of the last-mentioned 
control signal, and a central processing unit for read- 

30 ing out a predetermined control signal from the first 
memory on the basis of analysis results through the 
analyzer and for storing the read-out signal into the 
second storage means in correspondence with the 
predetermined operating button, to thereby selective- 

35 ly set up the preset data in response to the control sig- 
nal input thereto. 

If any of the operating buttons is operated when 
an operational mode is selected, the control signal 
stored in correspondence with the operated buttons 

40 from the second memory is read out and transmitted 
to the electronic equipment 

According to another aspect of the invention, 
there is provided a remote controller having a plurality 
of operating buttons for operational input to transmit 

45 predetermined control signals to electronic equip- 
ment in response to the operational input by the op- 
erating buttons to thereby execute respective opera- 
tions of the electronic equipment, having a detector 
for receiving a control signal from another remote 

so controller a first memory, such as a random access 
memory, for storing preset data, which are various 
control signals of a plurality of signal structures as- 
sociated with various electronic equipment a second 
m mory, such as a read only memory, for storing data 

55 associat d with the plurality of operating buttons, an 
analyz r for analyzing the control signal received by 
the d tector and the control signals stored in the first 
memory forjudging a signal structure and a control 
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content of the control signals in the form of identifier 
codes, and a preset register controller for storing in 
the second memory, in the form of the identifier 
codes, th control signal read out from the detector 
or the control signal read out from the first memory s 
on the basis of analysis results through the analyzer 
in correspondence with the predetermined operating 
buttons, to thereby selectively set up the preset data 
in response to the received control signal. 

If any of the operating buttons is operated when 1 o 
an operational mode is selected, the identifier codes 
stored in correspondence with the operated buttons 
from the second memory is read out, and the control 
signal corresponding to the read-out identifier codes 
are read out from the first memory and are transmit- 1 s 
ted. 

According to still another aspect of the invention, 
there is provided a remote controller having a plurality 
of operating buttons for operational input to transmit 
predetermined control signals to electronic equip- 20 
ment in response to the operational input by the op- 
erating buttons, to thereby execute respective oper- 
ations of the electronic equipment, including a detec- 
tor for inputting a control signal output from another 
remote controller, a first memory, such as a random 25 
access memory, storing preset data made up of vari- 
ous control signals of a plurality of signal structures 
associated with various electronic equipments, a sec- 
ond memory, such as a read only memory, for storing 
the control signals and/or identifier codes represen- 30 
tative of the control signals associated with the plur- 
ality of operating buttons, an analyzer for analyzing 
the control signal received by the detector and for 
judging a signal structure and a control content of the 
control signals, and a preset register controller for 35 
reading out the respective control signals stored in 
the first memory as the control signal that belongs to 
the input control signal, and for storing, in the second 
memory, the read-out control signal or the identifier 
codes representative of the control signal read out 40 
from the first memory, on the basis of the results from 
the analyzer in correspondence with the predeter- 
mined operating buttons, to thereby selectively set up 
the preset data in response to the input control signal. 

If any of the operating buttons is operated when 45 
an operational mode is selected, in response to the 
control signal or the identifier codes stored in corre- 
spondence with the operated buttons from the sec- 
ond memory, a specific control signal is output and 
transmitted to the electronic equipment so 

According to still another aspect of the invention, 
there is provided a remote controller having a plurality 
of operating buttons for operational input to transmit 
predetermin d control signals to electronic quip- 
ment in response to the operation of the operating 55 
buttons, to thereby execute respective operations of 
th electronic equipment, a detector for detecting a 
control signal output from anoth r r mote controller, 



a first memory, such as a random access memory, for 
storing information for identifying that a plurality of 
signal structures associated with various corre- 
sponding units of electronic equipment are in the form 
of a toggle code in which a portion of the signal struc- 
ture is changed in response to successive operational 
button actuations, a second memory, such as a read 
only memory, for storing the control signal associated 
with each of the operating buttons, an analyzer for 
analyzing the control signal input to the detector and 
for determining whether a signal structure and a con- 
trol content of the control signal are in the form of the 
toggle code and, if the inputted control signal is de- 
termined to be in the form of the toggle code by the 
analyzer, a controller for determining the control sig- 
nal to be the toggle code whose portion is changed in 
response to the number of the operational times and 
storing the control signal in the second memory in 
correspondence with a predetermined one of the op- 
erating buttons. 

If one of the operating buttons corresponding to 
the control signal stored in the second memory as the 
toggle code is operated in an operational mode, the 
control signal is output and transmitted while the por- 
tion of the control signal is changed in response to the 
number of times the buttons are operated. 

According to still another aspect of the invention, 
there is provided a remote controller having a plurality 
of operating buttons for operational input to transmit 
predetermined control signals to electronic equip- 
ment in response to operating the buttons, to thereby 
execute respective operations of the electronic 
equipment, including a detector for receiving a control 
signal output from another remote control, a first 
memory, such as a random access memory, for stor- 
ing information for identifying that a plurality of signal 
structures associated with various electronic equip- 
ment are in the form of toggle codes in which a portion 
of the signal structure is changed in response to the 
number of times the button is operated, a second 
memory for storing control signals in correspondence 
with associated ones of the operating buttons, an 
analyzer for analyzing the control signal inputted 
from the detector twice or more times and for deter- 
mining whether a signal structure and a control con- 
tent of the control signal are in the form of the toggle 
code, and if the inputted control signal is determined 
to be in the form of the toggle code by the analyzer, 
a controller for determining the control signal to be the 
toggle code a portion of which is changed in response 
to the number of times the button was operated and 
storing the control signal in the second memory in 
correspondence with a predetermined one of the op- 
erating buttons. 

If one of the operating buttons corresponding to 
the control signal stored in the second m mory as the 
toggl code is operated in an operational mode, the 
control signal is output and transmitted while the por- 
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tion of the control signal is changed in response to the 
number of the times the button was operated. 

Thus, the invention may provide a remote con- 
troller in which a group of control signals of a plurality 
of kinds of signal structures, such as formats or code s 
systems, are preset and which is responsible to all 
kinds of electronic equipment to thereby enhance the 
operational property of the select set-up of the preset 
control signal group and may also provide such a re- 
mote controller that can learn the control signal in the 1 o 
form of a toggle code. 

The present invention will be more clearly under- 
stood from the following description, given by way of 
example only, with reference to the accompanying 
drawings in which: 15 

Fig. 1 is a perspective view showing a remote 

controller; 

Fig. 2 is a chart showing a preset state of the con- 
trol signal group for a previous remote controller; 
Fig. 3 is another chart showing a preset state of 20 
the control signal group for a previous remote 
controller 

Fig. 4 is a block diagram showing a remote con- 
troller according to an embodiment of the inven- 
tion; 25 
Fig. 5 is a block diagram of a controller for the re- 
mote controller shown in Fig. 4; 
Fig. 6 is a waveform of a control signal; 
Fig. 7 is a flow chart of a process in a selective 
set-up mode of the control signal for the remote 30 
controller according to a first embodiment of the 
invention; 

Fig. 8 is a flow chart of the process in the selec- 
tive set-up mode of the control signal for the re- 
mote controller according to the first embodiment 35 
of the invention; 

Fig. 9 is a flow chart of a process in a operational 
mode of the remote controller according to the 
first embodiment of the invention; 
Fig. 10 is a flow chart of a process in a selective 40 
set-up mode of the control signal for the remote 
controller according to a second embodiment of 
the invention; 

Fig. 11 is a flow chart of the process in the selec- 
tive set-up mode of the control signal for the re- 45 
mote controller according to the second embodi- 
ment of the invention; 

Fig. 1 2 is a flow-chart of a process in a operation- 
al mode of the remote controller according to the 
second embodiment of the invention; so 
Fig. 13 is a chart showing a preset state of the 
control signal in the remote controller according 
to the invention; 

Figs. 14(a) and 14(b) are waveforms of control 
signals employing the toggle cod ; 55 
Fig. 15 is a flow chart of a process in a selective 
set-up mod of the control signal for the remote 
controller according to a third embodiment of th 



invention; 

Fig. 16 is a chart of control signal cod s for a tog- 
gle code; and 

Fig. 17 is a flow-chart of a process in a selective 
set-up mode of the control signal for the remote 
controller according to a fourth embodiment of 
the invention. 

Embodiments of the present invention will now 
be described. The common structure for the remote 
controller in respective embodiments of the invention 
will first be described with reference to Figs. 4 
through 6 and the specific operations will be descri- 
bed later. The external appearance of the remote con- 
troller can be the same as that in Fig. 1. 

Fig. 4 is a block diagram of the remote controller 
according to an embodiment of the invention in which 
reference numeral 2 indicates operating keys or but- 
tons as shown in Fig. 1, which operating keys cause 
a predetermined control signal to be transmitted upon 
pressing the keys 2. 

A key matrix encoder 3 outputs the information 
input by the user via the operating keys 2 to a micro- 
computer-based control unit 4 that selects and out- 
puts the desired control signal according to the oper- 
ating input information provided by the key matrix en- 
coder 3. 

A Read Only Memory 5 (ROM) stores various 
control signals as preset data. A Random Access 
Memory 6 (RAM) holds data selectively preset corre- 
sponding to each operating key 2, that is, selected 
control signals and/or identifier codes indicating the 
control signals. 

More specifically, in the case of this remote con- 
troller, a plurality of control signal groups correspond- 
ing to the different makers and/or the various units of 
electronic equipment are stored in the ROM 5 as the 
preset data. The control signal groups consist of the 
various signal structures, that is, the formats and 
code systems. 

Upon the user performing the select set-up oper- 
ation, the respective control signals are selected in 
correspondence with the respective operating keys 2 
from the preset data and the select information is held 
in the RAM 6. Thereafter, in correspondence with the 
operation of the operating keys 2, the data of the RAM 
6 are read out or referred to, thereby output ting and 
transmitting the associated control signals. 

The transmission output of the control signals is 
carried out using a light emitter 1 , such as an infrared 
ray light emitting diode (LED) 1a that has a light emit- 
ting driver part 1b. The control unit 4 performs the 
ON/OFF control for switching the transistor of the 
light emitter drive 1 b corresponding to the control sig- 
nal to be output. The signal control is obtained by 
modulating th control information with a predeter- 
mined carrier. 

An input part 7 mad of photo diodes r ceivesth 
infrared control signal. In the case where the remote 
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controller is in the select set-up mode, when an in- 
frared control signal is received by the input part 7 
from another remote controller, the infrared ray signal 
is converted into an electric signal and is fed to an in- 
put sampling part 8 where the input signal is sampled 5 
with a predetermined sampling frequency and coded 
into data. The data that have been sampled and cod- 
ed are held in an input register 9 and are introduced 
into the control unit 4 at a predetermined timing. A 
sound generator 10 is controlled by the control unit 4 10 
produces electronic sounds to signal the user con- 
cerning successful operation. 

Fig. 5 shows an internal structure of the control 
unit 4 of Fig. 4 and when the control unit 4 is a micro- 
computer the block diagram shown in Fig. 5 is actually is 
composed of software, in which case the control unit 
4 may function as a Central Processing Unit (CPU), 
registers, interfaces and the like in a hardware as- 
pect. 

A control section 40 performs a variety of arith- 20 
m tic calculations or computation controls and an in- 
put control buffer 41 holds the control signal intro- 
duced from the input register 9. A key input buffer 42 
holds the control signal introduced from the key ma- 
trix encoder 3. A ROM control/data buffer section 43 25 
controls the readout to the ROM 5 and buffers the 
data read out. A RAM control/data buffer section 44 
controls the read/write to the RAM 6 and buffers the 
data to be read out and to be written. An analyzer 45 
analyzes the control signal introduced into the input 30 
control buffer 41 or the control signal read out from 
the ROM 5 or from the RAM 6 and judges the struc- 
ture of the control signal and the content thereof. 

A control output part or output interface 46 mod- 
ulates the predetermined control signal in response to 35 
the operational information introduced into the key in- 
put part 42 and outputs the signal to the light emitting 
section 1 . A sound output section 47 drives the sound 
generator 1 0 in accordance with a command from the 
control section 40. 40 

Fig. 6 shows a general form of the control signal, 
in which a single frame of the control signal is sepa- 
rated into a header, a category code, and a function 
code. In some formats, there is no header. The cate- 
gory code relates to the manufacturer of the electron- 45 
ic equipment or the model of the equipment. The func- 
tion code indicates the function to be performed, such 
as a power source turn-on and turn-off, increasing 
the volume, setting a channel to "1", and the like. 

There are various formats and carrier frequen- so 
cies or pulse widths depending upon the respective 
makers and models. For instance, the carrier fre- 
quency can be 40KHz, 36.667KHz, 37.917KHz, or 
32.768KHz. Also, for the category code and the func- 
tion codes, 5$ 
th re are various different code systems that are 
adopted corresponding to the makers and the mod- 
els. 



In the remote controller according to this embodi- 
ment, in order to correspond to the various units of 
electronic equipment that have code systems that are 
different from each other, th control signal groups 
for various formats and code systems are preset into 
the ROM 5. Then, one of the control signal groups is 
output from the light emitter 1 via an infrared ray sig- 
nal corresponding to each operating key 2 selected 
and set up by the user. As a result, it is possible for 
the user to remotely control the equipment in actual 
use. 

Accordingly, the user has to perform the select 
set-up operation for allotting the control signal groups 
of the predetermined formats or code systems to the 
respective operating keys in correspondence with the 
units of electronic equipment that are possessed by 
him or her for using the remote controller according 
to the present invention. Nevertheless, in accordance 
with the present embodiment the select set-up oper- 
ation is very easy. 

The select set-up operation and the output oper- 
ation of the control signals based upon the select set- 
up operation in accordance with the first embodiment 
will be explained with reference to the flowcharts 
shown in Figs. 7 to 9. 

Incidentally, for the sake of simplifying the ex- 
planation, assume that a control signal for switching 
channels of a television set is referred to, the formats 
A, B, and C are present for carriers, pulse widths and 
the like, and code systems 1 to 6 are present for cat- 
egory codes and function codes. Furthermore, as- 
sume that in order to correspond to any of these fac- 
tors, the control signals representative of the respec- 
tive formats and code systems are preset into the 
ROM 5 as shown in Fig. 13. In this embodiment, the 
category codes and the function codes which show 
the content of the actual control can be represented 
by hexadecimal values. 

In the normal state, the remote controller is in the 
operational mode in which a control signal is output- 
ted in correspondence with the operating key 2, how- 
ever, in the remote controller in accordance with this 
embodiment, first the mode key 2M is switched over 
by the user so that the control unit 4 proceeds to the 
select set-up mode, as shown in Fig. 7, from the op- 
erational mode of the control unit 4. 

When the remote controller is in the select set-up 
mode, the control section 40 is ready for the control 
signal to be input thereinto from the input part 7 in 
step S101. In this case, the user performs the oper- 
ation for transmitting the control signal of, for exam- 
ple, the channel "1" to the remote controller by using 
the remote contrail r for the television set that has 
been used by the us r so far. The control signal that 
should b inputted by th user has b en d termined 
in advance as, for example, the control signal of th 
channel "1*. 

When the user operates the other remote control- 
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ler as a result of which the infrared ray control signal 
is inputted into the input part 7, the control signal is 
sampled in the input sampling section 8 and, there- 
after, is introduced into the input control buffer 41 of 
the control section 4 through the input register 9. 5 
When the control signal is introduced into the input 
control buffer 41 in step S102, the control section 40 
executes the signal analysis process in the analyzing 
section 45 in step S103. 

The signal analyzing process will be described in 10 
more detail. First of all, the input control signal is com- 
pared to each format of the control signals stored in 
the ROM 5 to thereby identify the format. For in- 
stance, the carrier of the input control signal is com- 
pared to a carrier of 40KHz. a carrier of 36.667KHz, 1 s 
a carrier of 37.91 7KHz, a carrier of 32.768KHz f and 
so on in order and then the identified carrier is judged 
to thereby complete the analyses. In the same way, 
the other factors such as pulse widths or the like are 
analyzed. In this example, it is assumed that the con- 20 
trol signal that has been input corresponds to the for- 
mat C shown in Fig. 13. 

When the format has been identified with respect 
to the input control signal, then the category data and 
the function data are analyzed in accordance with the 25 
thus identified format, that is, in accordance with for- 
mat C. Here, it is assumed that the analyses are such 
that the category data showing the television set, 
which is the target appliance, is "OF" and the function 
data showing the operational content, that is, the 30 
function, such as the channel "1" is "01". 

Then, the control section 40 controls the ROM 
control/data buffer 43 to search in the preset data of 
the ROM 5 for the data of format C, the category data 
showing the television set as "OF", and the function 35 
data "01" showing the operational function as chan- 
nel "1". The signal group of the format C and the code 
system 6 shown in Fig. 13 corresponds to this state. 
Thus, the kind of model has been identified in accor- 
dance with the inputted control signal, as in step 40 
S104, YES of Fig. 7. 

In the case where no control signal group of the 
formats or code systems corresponding to the data 
preset in the ROM 5 is identified, it is impossible to 
identify the model in accordance with the input con- 45 
trol signal, as where step S104 is NO, and the pro- 
gram proceeds to step S106. In such case, the RAM 
control/data buffer 44 stores the inputted control sig- 
naJ in addresses of the RAM 6 corresponding to a pre- 
determined operating key. so 

When the kind of mode has been identified in ac- 
cordance with the inputted control signal, a predeter- 
mined control signal is read out from the ROM 5 cor- 
responding to th kind of model and is stored in a pre- 
determined address of the RAM 6 in step S105. 55 
Namely, th select set-up operation causing the pre- 
det rmined control signal in the ROM 5 to correspond 
to the operating key 2 in the RAM 6 is performed. Nev- 



ertheless, in step S1 05 not only is the inputted control 
signal, that is, the control signal having the same for- 
mat/code system, the same category code and func- 
tion code, caused to correspond to the specific oper- 
ating key 2, but also all the control signals set in th 
same group to which the control signal belongs are 
caused to correspond to the operating key 2 for stor- 
age in the RAM 6. The flowchart of Fig. 8 represents 
this process in more detail. 

Namely, if the thus inputted control signal is iden- 
tified so that the control signal has the format C and 
the channel "1" in the code system 6 shown in Fig. 1 3, 
then the variable n is set as 1 in step S201 and the 
first control signal of the group, in which the control 
signal of the channel "1" in format C code system 6, 
is read out from the ROM 5 in step S202. Here, as- 
sume that the twelve control signals from the channel 
"1" to the channel "12" are set as a single group. 
When the control signal of the channel "1" set as the 
first control signal is read out, the control signal is 
stored in the RAM 6 in the address corresponding to 
the operating key "1" of the operating keys 2 shown 
in Fig. 1 in step S203 of Fig. 8. 

Such a process is repeated by incrementing the 
variable n in step S205, and at the time when all the 
control signals of the group are stored into the RAM 
6 in step S204, the program or process is terminated 
in step S105. In this case, at the stage that each con- 
trol signal from channel "1" to channel "12" in the for- 
mat C, code system 6 is caused to correspond to th 
associated one of the keys "1" to "12" of the operating 
keys 2 for storage in the RAM 6, the program is ter- 
minated. 

After the select setup operation has been com- 
pleted in step S105 or step S106 in Fig. 7, the control 
section 40 of Fig. 5 controls the sound generating out- 
put section 47 so as to output an electronic sound rep- 
resentative of the select set-up completion of the pre- 
set from the sound generator 10 at step S107. 

Thus, the operation has been completed for the 
select set-up. Here, if the user operates the mode key 
2M to return to the normal mode, then the control sig- 
nal output operation corresponding to the operating 
keys may be carried out and the remote controller 
functions as desired. 

Various other modes or systems than that shown 
in Fig. 1 where the a slide switch is used as a mod 
key 2M may be present for switching the mode to the 
select set-up mode. For example, the mode key can 
be a press type and during depression of the mode 
key the control signal from the other remote controller 
is introduced so as to execute the above-described 
select set-up op ration. Then, upon th compl tionof 
th select s t-up, the operational mod is automati- 
cally returned to the normal operational mode. 

After such a select s t-up has been carried out, 
the process shown in Fig. 9 may be executed in the 
op rational mode to control th equipment. Namely, 
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the control section 40 assigns the address in the RAM 
6 in accordance with the operational information 
based on which operating key has been depressed as 
introduced into the key input buffer 42 together with 
th operation operating keys 2 in step S301 and caus- 
es the RAM control/data buffer 44 to read out the cor- 
responding control signal in step S302. 

The control signal that has been read out is sent 
to the output part 46 and is outputted as an infrared 
ray modulating signal from the light emitter 1 in step 
S303. In the above-described process, the remote op- 
eration for the electronic equipment is executed, for 
example, if the select set-up is effected by pressing 
the operating key "1 ", the control signal where the for- 
mat C is selected, the category data representative of 
the television set is "OF" and the function data repre- 
sentative of the operational content of the channel "1 " 
is "01" will be outputted. 

In the foregoing first embodiment, if the control 
signal is output to the inventive remote controller by 
using the remote controller which had been used in 
the past then in an automatic manner the format, code 
system, control content, and the like are analyzed, 
and the desired control signal is read out from the 
ROM 5 and stored in the RAM 6, so that the preset se- 
lect set-up is executed. Accordingly, the convention- 
ally complicated operation wherein the keys are op- 
erated while looking up a whole table of the preset se- 
lect set-up prepared by each manufacturer may be 
obviated. Then, when the user effects the select set- 
up of the preset data, even if he or she did not know 
the name of the maker and the model of the electronic 
equipment and the formats, code systems, and the 
like of the control signals used in the equipment, the 
user can select set-up without any problem. 

Furthermore, the control signals for switching- 
over the channels "1 " to "1 2" are set as a single group 
and the channel control signal for the channels "1" to 
"1 2" are automatically selectively set up in correspon- 
dence with the control signal input of the channel "1"* 
so that the work imposed on the user may be further 
reduced. 

As a further explanation, in this embodiment the 
channel select control signal for the channels "1" to 
"12" has been explained as a single group but, actual- 
ly, it is also possible to set all the control signals re- 
lating to the television set of the same maker and 
model as a single group. In addition to the channel se- 
lect control signals from the channels "1" to "12", it is 
possible to set as a single control group, for example, 
the control signals representative of the single cate- 
gory to which the power ON/OFF, sound volume, 
channel select UP/DOWN, and the like belong. 

Furthermore, in the same manner the control sig- 
nals for VTRs, disc players, and the like may be set 
on a group basis in terms of each maker and model. 
For example, it is recommendabl to set, as a single 
group, all the control signals, such as playback, re- 



cord, fast forward, rewind, stop, and the like. By 
grouping the category data unit as a single group, it 
is unnecessary to effect a special process for setting 
the groups tting. Also, this is particularly conveni nt 

5 for the user who possesses VTRs, disc players and 
the tike from different makers to selectively set up the 
modes in conformity with the operating keys for each 
piece of equipment. 

It is also possible to make a single group including 

w a plurality of categories, wherein the control signals 
of the same formats and the same code systems are 
all grouped into a single group and the single control 
signal is input as described above, whereby all the 
control signals in the same group may be selectively 

15 set up. It is also possible to variously set the groups 
depending upon the actual use situation. 

The select set-up operation and the output oper- 
ation of the control signals based upon the select set- 
up operation in accordance with a second em bod i- 

20 ment will be explained with reference to the flow- 
charts shown Figs. 10 to 12, wherein it is assumed 
that the control signals adopted for the respective for- 
mats/code systems as shown in Fig. 13 are preset in 
the ROM 5. 

25 When the user operates the mode key 2M and the 

control unit 4 is in the select set-up mode, the control 
section 40 is ready for the control signal to be input 
thereinto from the input part 7 in step S401. In this 
case, the user performs the operation for transmitting 

30 the control signal of, for example, channel "1" to the 
inventive remote controller by using the remote con- 
troller for the television set which had been used in 
the past by the user. When the user operates this 
other remote controller as a result of which the in- 

35 f rared ray control signal is inputted into the input part 
7, the control signal is sampled in the input sampling 
section 8 and, thereafter, is introduced into the input 
control buffer 41 of the control section 4 through the 
input register 9. When the control signal is introduced 

40 into the input control buffer 41 at step S402, the con- 
trol section 40 executes the signal analysis process 
in the analyzing section 45 at step S403. 

In the signal analyzing process, the input control 
signal is compared to each format of the control sig- 

45 nals stored in the ROM 5 to thereby judge the format 
factors such as carriers and pulse widths. Here, it is 
assumed that the control signal that has been input 
corresponds to the format C shown in Fig. 13. 

When the format has been identified with respect 

so to the input control signal, then the category data and 
the function data are analyzed in accordance with the 
thus identified format, that is, format C. In this exam- 
ple, th analyses are such that the category data 
showing the television s t that is th target applianc 

55 is "OF" and th function data showing the operational 
content or function such as channel "1" is "01". 

Then, the control section 40 controls the ROM 
control/data buffer 43 to search in the preset data of 
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the ROM 5 the data where the format is format C. the 
category data showing the television set are "OF" and 
the function data showing the operational function as 
the channel "1" is "01". 

Namely, the signal group of the format C and the 5 
code system 6 shown in Fig. 13 corresponds to this 
state, in which case the kind of model has been iden- 
tified in accordance with the inputted control signal in 
step S404, YES. 

In the case where there is no control signal group 10 
of the formats/code systems corresponding to the 
data preset in the ROM 5, it is impossible to identify 
the kind of model in accordance with the inputted con- 
trol signal in step S404, NO, then the program pro- 
ceeds to step S106. In this case, the RAM control/buf- 1 s 
fer 44 stores the inputted control signal in addresses 
of the RAM 6 corresponding to a predetermined op- 
erating key. 

In the case where the kind of model has been 
identified in accordance with the input control signal, 20 
a predetermined control signal is read out from the 
ROM 5 corresponding to the kind of model and is stor- 
ed in a predetermined address of the RAM 6. More 
specifically, the select set-up operation causing the 
predetermined control signal in the ROM 5 to corre- 25 
spond to the operating key 2 in the RAM 6 is per- 
formed. In the second embodiment, the control signal 
is not stored in the RAM 6 in the same form but is stor- 
ed in accordance with the analysis data in the analyz- 
ing section 45. 30 

In this embodiment in step S405 not only is the 
same kind of input control signal, that is, the control 
signal having the same format/code system, the 
same category code, and function code, caused to 
correspond to the specific operating key 2, but all the 35 
control signals set in the same group to which the con- 
trol signal belongs are also caused to correspond to 
the operating key 2 for storage in the RAM 6. The 
flowchart of Fig. 11 shows this process in more detail. 

For example, if the input control signal is identi- 40 
f ied so that the control signal has the format C and the 
channel "1" in the code system 6 shown in Fig. 13, 
then, the variable n is set to 1 in step S501 and the 
first control signal of the group in which the control 
signal of the channel "1 " in the format C, code system 45 
6 is read out from the ROM 5 in step S502. Here, it is 
assumed that the twelve control signals from channel 
"1" to channel "12" are set as a single group. 

When the first control signal and the set control 
signal of the channel "1 M are read out in step S502, the 50 
control signal is analyzed in the same way as for the 
input control signal to generate an identifier code in 
step S503. The identifier code is produced by synthe- 
sizing, for xampie, a nam cod , a carrier frequency 
cod , a category code and a function cod of the for- 55 
mat/code system. When th identifier code has been 
produced, the identifier code of the control signal of 
the channel "1" is stored in the RAM 6 in the address 



corresponding to the operating key "1" of the operat- 
ing k ys 2 shown in Fig. 1 in step S504. 

Such a process is rep ated by incrementing the 
variable n in step S506 and, at the time when all the 
control signals of the group are stored into the RAM 
6, the process in step S405 is terminated in step 
S505. In this case, at the stage that each control sig- 
nal of the channel "I" to the channel "12° in the format 
C, code system 6 is caused to correspond to the as- 
sociated one of the keys "1" to "12" of the operating 
keys 2 for the storage in the RAM 6, and the program 
is terminated. 

Thus, after the select setup operation has been 
is completed in step S405 or in step S406, the control 
section 40 controls the sound generating output sec- 
tion 47 so as to output an electronic sound represen- 
tative of the select set-up completion of the preset 
from the sound generator 10 in step S407. Thus, the 
operation has been completed for the select set-up. 

After such a select set-up has been carried out, 
the process shown in Fig. 12 may be executed in the 
operational mode, in which the control section 40 as- 
signs the address in the RAM 6 in accordance with the 
operational information, that is, in accordance with 
which operating key has been depressed, introduced 
into the key input part 42 together with the operation 
of the user's operation of the operating keys 2 in step 
S601 , and causes the RAM control/data buffer 44 to 
read out the corresponding identifier code in step 
S602. 

The control signal is read out from the ROM 5 
from the read-out identifier code in step S603, is sent 
to the control output part 46 and is outputted as an in- 
frared ray modulating signal from the light emitter 1 
in step S604. With the above-described process, the 
remote operation for the electronic equipment is exe- 
cuted, for example, if the select set-up is effected as 
described above, by pressing the operating key "1", 
the control signal where the format C is selected, the 
category data representative of the television set is 
"OF" the function data representative of the opera- 
tional content of the channel "1" is "01" will be output- 
ted. 

In this second embodiment, in addition to the ad- 
vantages of the first embodiment, in particular, it is 
possible to save the capacity of the RAM 6 by storing 
the data in the identifier codes. In the case of the con- 
ventional system, the input control signals to be 
learned or stored in the form of wave sampling data 
and, hence, a large capacity is needed for the RAM. 
The second embodiment may effectively overcome 
this problem. 

Furthermore, in the cas of storage of th sam- 
pling data, there is a f ar that a readout error would 
occur due to an inevitabl error in sampling frequen- 
cy. This can be obviated by the second embodim nt. 

Alth ugh the first and s cond embodiments have 
been fully explained, it is possibl to selectively 
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switch the operational modes by having a certain one 
of the operating keys 2 correspond to a plurality of 
control signals. For example, the numbered keys "1" 
to M 12"ar caus d to correspond to the select channel 
control signals from channels "1" to "12" In the case 
of the operational mode for a television set and, also, 
are caused to correspond to the control signals for the 
track access to the tracks 1-12 in the case of the op- 
erational mode for a disc player. 

Thus, by causing the control signals to corre- 
spond to the plurality of equipment through the mode 
switching, it is possible to realize a remote controller 
that is more convenient. It is also apparent that the 
processing flowcharts for the select set-up operation 
according to the invention are not limited to Figs. 7 or 
10 but many modifications may be possible. 

The present invention also provides a third em- 
bodiment in which it is possible to carry out the "learn" 
and select set-up process corresponding also to the 
toggle code. 

The "toggle" code means that a toggle bit is pro- 
vided at a predetermined location as shown in Figs. 
14(a) and 14(b) in addition to the header, category, 
and function codes that are provided in a single 
frame, as shown in Fig. 6 and described above. The 
toggle bit is output while being reversed in response 
to every operation. Namely, during the first operation 
for a certain key, a control signal shown in Fig. 14(a) 
is outputted, during the second operation, a control 
signal shown in Fig. 14(b) is outputted, and during the 
third operation, the control signal shown in Fig. 14(a) 
is outputted, and so on. The binary toggle bit is thus 
reversed in value for every successive operation. 

According to this embodiment, in order to cope 
with such a toggle code, the controller 4 executes the 
process shown in Fig. 15 in the select set-up mode. 
The process shown in steps S701, S702 and S703 is 
the same as in Fig. 7 and Fig. 10 hence explanation 
thereof will be omitted. 

A "toggle code library" stored in the ROM 5 is re- 
ferred to in step S704 after the control signal has 
been analyzed to recognize the format/code system 
of the control signal. The toggle code library stores in- 
formation such that each control signal group, or a 
part of the control signal of the control signal group, 
includes a toggle code in its format/code system for 
the toggle code being adopted. Namely, if a certain 
format/code system is adopted, it is possible to deter- 
mine whether the control signal of the format/code 
system is in the form of a toggle code by searching the 
toggle code library. 

In the case where as a result of the signal analys- 
es in th analyzing section 45, the control signal 
group corresponding to the format/code system is not 
present within th pr set data of th ROM 5, the con- 
troller 4 determines that it is impossible to specify the 
kind of system with respect to the input control signal 
in st p S705, NO and th reby proceeds to step S706. 



In this case, the inputted control signal is stored in the 
address of the RAM 6 corresponding to the predeter- 
mined operating key by the RAM control/buffer 44. 
In the case where the kind of system is specified 

5 with respect to the input control signal, the program 
proceeds to step S707 to refer to the toggle code li- 
brary to determine whether the signal is in the form 
of the toggle code. If the signal is not in the form of 
the toggle code, the program proceeds to step S708. 

10 In the same manner as in the first embodiment and 
the second embodiment, a predetermined control sig- 
nal is read out from the ROM 5 in correspondence 
with the kind of the identif ied format/code system and 
is stored in a predetermined address of the RAM 6. 

15 Namely, the select set-up operation in which the pre- 
determined control signal within the ROM 5 is caused 
to correspond to the operating key 2 in the RAM 6 is 
carried out In other words, it is possible to carry out 
the select set-up through the process shown in Fig. 8 

20 or Fig. 11. 

If the control signal is in the form of a toggle code, 
the program proceeds to step S709 to carry out the 
select set-up for the toggle code. It is possible to spec- 
ify the toggle bit from the analyzed format and, there- 

25 fore, two kinds of codes "0" and "1" are stored as a 
single control signal through the toggle code select 
set-up process. 

In the actual process, as explained above in con- 
junction with the first and second embodiments, if the 

30 user inputs a control signal of the channel "1", as 
shown in, for example, Fig. 16, each control signal in 
which the format/code system have been set up in the 
form of a group is stored in the RAM 6 so that the con- 
trol signals correspond to operating keys such as 

35 channels 1 , 2, and so on. In this case, as shown in Fig. 
13, two kinds of codes are stored with respect to the 
single control signal. 

If any of steps S706, S708 and S709 has been 
completed, the select set-up completion sound is pro- 

40 duced at step S710 to terminate the process. 

With respect to the operating mode in correspon- 
dence with the select set-up process, the same con- 
trol signals may be used as in the first and second 
embodiments except for the toggle codes. In the case 

45 where the toggle code is selectively set up so that two 
kinds of control signals are stored for the single oper- 
ating key, as shown in Fig. 13, the control codes are 
alternatively read out and output for every operation. 
Thus, according to this embodiment, it is possible 

so to apply the learn function to effect select set-up to 
the toggle code system. 

It might be thought that the storage of the two 
kinds of codes for the toggl code would increase the 
r quired capacity of the RAM 5. Nevertheless, only a 

55 single code is stored and a bit representative of the 
toggle code is added so that the toggle bit is outputted 
while b ing reversed for every operation in the proc- 
ss of the control sect! n 40 during the output oper- 
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ation, thereby saving the capacity of the RAM. 

A fourth embodiment that is responsible to the 
toggle code will be explained with reference to Fig. 
17. In the foregoing third embodiment, the toggle 
code library is referred to for determining whether the 
control signal inputted during the select set-up mode 
is a toggle code or not, so that there is the possibility 
that some toggle code formats or the like that are not 
stored in the toggle code library might be present. Ac- 
cording to the fourth embodiment, in view of such a 
possibility, it is possible to respond to ail the formats- 
/code systems of the control signals. 

In Fig. 17, steps S801 to S805 are the same as 
steps S701 to S705 shown in Fig. 15. The process for 
the case where the toggle code library is referred to 
and the input control signal is determined as the tog- 
gle code is carried out in the same way, and the pro- 
gram proceeds from step S806 to step S807 to per- 
form the learn process for the above-described toggle 
code. 

Even in the case where the format/code system 
of the control signal are determined to be excluded 
from the preset data by the analysis of the input con- 
trol signal in step S805, NO, or in the case where the 
format/code system of the control signal are deter- 
mined to be included in the preset data but to be ex- 
cluded from the data within the toggle code library in 
step S806, NO, there is still the possibility that the 
control signal might be a toggle code. 

Therefore, in these cases, the control section 40 
retains the control signal, the control signal data or its 
analyzed data, in a register and waits for the next con- 
trol signal input operation by the user in steps S808 
and S814. For this reason, the user has to basically 
operate a predetermined key twice in the select set- 
up mode, for example, the channel "1* is to be oper- 
ated twice. 

If the second control signal is inputted, the signal 
analysis including the second control signal is carried 
out in steps S809 to S810 to S811 and in steps S815 
to S816 to S817. Then, the program determines 
whether the second control signal is Identical with the 
first control signal previously inputted in steps S812 
and S818. The identified case means that the control 
signal is not the toggle code. On the other hand, in the 
case where the control signal is in the form of the tog- 
gle code the toggle bit is reversed between the first 
and second operations. In this case, the state is de- 
tected so that the control signals are not identified 
with each other. 

In the case where it is determined that the control 
signal is not the toggle code, the program proceeds 
from step S812 to step S81 3 or from st p S81 8 to step 
S819, the sel ct set-up proc ss in step S813 or the 
learn process in step S81 9 only for th control signal 
are carried out for a group unit in the same manner as 
in th foregoing mbodiments. 

In the case wh re it is determined that the control 



signal is the toggle code, the program proceeds to 
step S807 to p rform the learn process for the toggle 
code as shown in Fig. 16. After any of the steps S807, 
S813, and S819 has be n completed, the select set- 

5 up completion sound is outputted in step S820 to ter- 
minate the process. 

In this fourth embodiment, it is possible to re- 
spond to an unknown toggle code which is not regis- 
tered in the toggle code library. If the system is of the 

10 two input control signal, kind it is not always neces- 
sary to provide the toggle code library. 

In the third and fourth embodiments, the learning 
operation for the toggle code is added to the first and 
second embodiments. It is, however, apparent for 

is those skilled in the art to apply the present invention 
to a general learning operation. 

Although the present invention has been descri- 
bed hereinabove with reference to the preferred em- 
bodiments, it is to be understood that the invention is 

20 not limited to such illustrative embodiments alone, 
and various modifications may be contrived without 
departing from the essential characteristics thereof, 
which may be determined from the appended claims. 

25 

Claims 

1 - A remote controller having a plurality of operating 
buttons (2) for operational input, the remote con- 

30 trailer being for transmitting predetermined con- 

trol signals to electronic equipment in response 
to actuation of at least one of the buttons and for 
controlling the electronic equipment to perform 
respective operations, the remote controller com- 

35 prising: 

input means (7) for receiving a control sig- 
nal produced by another remote controller; 

first storage means (5) for storing preset 
data comprising control signals corresponding to 

40 a plurality of signal structures associated with re- 

spective units of the electronic equipment; 

second storage means (6) for storing the 
predetermined control signals associated with 
the plurality of operating buttons; 

45 comparing means (45) for comparing said 

preset data with control signals from said another 
remote controller and 

control means for reading out a predeter- 
mined control signal from said first storage 

50 means (5) on the basis of a comparison result 

from said comparing means and for storing the 
read-out signal into said second storage means 
(6) in response to actuation of a predet rmin d 
operating button (2) to thereby sel ctively set up 

55 the preset data in respons to th received con- 

trol signal; 

wh reby in use upon actuation one of the 
operating buttons when an operational mode is 

11 
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selected, the control signal stored in correspon- 
dence with the operated button is read out from 
said second storage means and transmitted. 

2. The remote controller according to claim 1, 
wherein said first storage means is for storing 
preset data including at least category informa- 
tion and function information. 

3. The remote controller according to claim 1 or 2 
further comprising decoder means (8) for decod- 
ing the control signal received by said input 
means and wherein said comparing means is-for 
comparing said preset data with decoded control 
signals. 

4. The remote controller according to claim 3 where- 
in said comparing means is for comparing a car- 
rier frequency of a decoded control signal from 
said decoder means and predetermined frequen- 
cies stored in said first storage means so that a 
format of the received control signal may be de- 
cided. 

5. The remote controller according to claim 3 or 4 
wherein said comparing means is for comparing 
a decoded control signal from said decoder 
means with category data and/or function data. 

6. The remote controller according to any preceding 
claim wherein said first storage means is for stor- 
ing preset data including identification code to 
discriminate at least one of signal form, carrier 
frequency, category, and function. 

7. The remote controller according to any preceding 
claim wherein in use said remote controller trans- 
mits a control signal comprising identification 
code to discriminate at least one of signal form, 
carrier frequency, category, and function. 

8. The remote controller according to any preceding 
claim further comprising transform means for 
transforming a command signal received by said 
input means or stored in said first storage means 
into an identification code to discriminate at least 
one of signal form, carrier frequency, category, 
and function. 

9. A remote controller having a plurality of keys (2), 
the remote controller in use transmitting prede- 
termined control signals to electronic equipment 
upon operation of said keys (2) to thereby exe- 
cute respective operations, comprising: 

input means (7)for detecting control sig- 
nals transmitted from another r mote controller, 

decoder means for decoding control sig- 
nals d tected by said input m ans; 



first storage means (5) for storing preset 
data including control signals of a plurality of sig- 
nal structures associated with respective units of 
the electronic equipment; 

5 second storage means (6) for storing con- 

trol signals and/or identifier codes representing 
control signals associated with the plurality of 
keys (2); and 

control means (4) for reading out respec- 

10 tive control signals from said first storage means 

corresponding to detected control signals and for 
storing the read out control signals or the identi- 
fier codes representing the control signals in said 
second storage means in correspondence with a 

15 predetermined key (2) to selectively set up the 

preset data in response to the detected control 
signal, wherein in use upon a key (2) being oper- 
ated and an operational mode being selected, the 
identifier codes stored in correspondence with 

20 the operated key (2) are readout from said sec- 

ond storage means (6) and the control signal cor- 
responding to the read-out identifier codes are 
read out from said first storage means for trans- 
mission. 

25 

10. A remote controller according to any preceding 
claim further comprising: 

analyzer means for analyzing the received 
control signal from said input means and for de- 

30 termining whether a signal structure and a con- 

trol content of the control signal are in the form 
of a toggle code; and wherein 

the control means, responsive to said ana- 
lyzer means, is for determining whether the cbn- 

35 trol signal includes a toggle code wherein a por- 

tion thereof is changed in response to the number 
of times of operation and for storing the control 
signal in said second storage means (6) in corre- 
spondence with a predetermined one of said op- 

40 erating buttons (2), wherein in use if one of the 

operating buttons (2) corresponding to the con- 
trol signal stored in said second storage means 
(6) is operated in an operational mode, the con- 
trol signal is outputted and transmitted, while the 

45 portion of the control signal is changed in re- 

sponse to the number of operational times. 

11. Aremote controller having a plurality of operating 
elements (2) for operational input the remote 

so controller in use transmitting predetermined con- 

trol signals to units of electronic equipment in re- 
sponse the operation of said operating elements, 
to ther by cause the units of electronic equip- 
ment to execut respective operations, compris- 

55 ing: 

input means (7) for detecting a control sig- 
nal output from another remote controller; 

storage means (5) for storing th control 
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signals in correspondence with associated ones 
of said operating elements; 

analysis means for analyzing the control 
signal detected by said input means (7) and for 
determining whether a signal structure and a 
control content of the control signal are in the 
form of a toggle code; and 

control means (4) t wherein in use if the in- 
putted control signal is determined to be in the 
form of the toggle code by the analyzing means, 
and said control means determines said control 
signal to be the toggle code having a portion 
changed in response to the number of the opera- 
tional times, said control means causes the con- 
trol signal to be stored in said storage means (5) 
in correspondence with a predetermined one of 
said operating elements, and 

wherein in use if one of the operating ele- 
ments (2) corresponding to the control signal 
stored in said storage means as the toggle code 
is operated in an operational mode, the control 
signal is output and transmitted while the portion 
of the control signal is changed in response to the 
number of operational times. 

12. A method of presetting remote control signals to 
remote controller having operating elements, 
comprising the steps of: 

decoding an inputted control signal from 
another remote controller; 

comparing a decoded signal and each pre- 
set data that was is stored in a first storage mem- 
ory; 

determining agreement between the de- 
coded signal and some preset data, reading out 
a predetermined control signal from said first 
storage memory (5) on the basis of the results of 
the determination, and storing the read-out signal 
into a second storage memory (6) in correspon- 
dence with a predetermined operating element to 
thereby selectively set up the preset data in re- 
sponse to the inputted control signal. 

13. The method according to claim 11, further com- 
prising the step of: 

determining if any of the operating means 
(2) is operated when an operational mode is se- 
lected, reading out and transmitting the control 
signal stored in correspondence with the operat- 
ed operating means (2) from said second storage 
means (6) on the basis of the determination. 

14. The method according to claim 11 or 12, compris- 
ing the furth r steps of 

analyzing the carrier frequency of the de- 
coded signal; 

comparing th decoding signal and cate- 
gory data; and 



comparing the decoded signal and func- 
tion data. 

15. The method according to claim 11, 12 or 13, 
s wherein said preset data provide at least catego- 
ry information and function information. 

16. The method according to claim 11, wherein said 
step of comparing includes comparing the decod- 

10 ed signal and category data and/or function data. 

17. The method according to claim 11, wherein said 
preset data to be stored in the second storage 
memory (6) includes an identification code that 

15 discriminates at least one of signal form, carrier 

frequency, category, and function. 

18. The method according to claim 12, for use where 
said control signal transmitted from the remote 

20 controller consists of identification code that dis- 

criminates at least one of signal form, carrier fre- 
quency, category, and function. 

19. A method of presetting the toggle codes to a re- 
25 mote controller having operating buttons, com- 
prising the steps of: 

decoding an input control signal from an- 
other remote controller; 

comparing a decoding signal with each 
30 preset data that was stored in a first storag 

memory (5); 

determining agreement between the de- 
coding signal and some preset data, referring to 
a toggle library in said first storage memory 
35 (5)onthe basis of the results of the determination; 

discriminating whether the control signal 
is in the form of the toggle code; 

in the case of the command signal is deter- 
mined to be in the form of the toggle code, storing 
40 the control signal in a second storage memory (6) 

in correspondence with a predetermined one of 
the operating buttons. 

20. The method according to claim 18, wherein if one 
45 of the operating buttons corresponding to th 

control signal stored in the second storage mem- 
ory as the toggle code is operated in an opera- 
tional mode, the control signal is outputted and 
transmitted while a portion of the control signal 
so is changed in response to the number of opera- 

tional times. 

21. A method of pr setting toggle cod s to r mote 
controller having operating buttons, comprising 

55 th steps of: 

decoding a inputted control signal from 
another remote controller; 

comparing the decoded signal and ach 
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preset data stored in a first storage memory in ad- 
vance; 

wherein, if the inputted control signal is 
det rmin d to be in the form of the toggl code by 
analysis, determining said control signal to be the 5 
toggle code having a portion thereof changed in 
response to the number of operational times and 
storing the control signal in a second storage 
memory (6) in correspondence with a predeter- 
mined one of the operating buttons, 10 

and wherein if one of the operating but- 
tons corresponding to the control signal stored in 
said second storage memory (6) as the toggle 
code is operated in an operational mode, the con- 
trol signal is outputted and transmitted while the 15 
portion of the control signal is changed in re- 
sponse to the number of operational times. 
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